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MICROBIAL EXAMINATION OF NON-STERILE
PRODUCTS (Chapters 2.6.12 and 2.6.13)

• Stage 3: Publication in Pharmeuropa 13.1 (Jan 2001)

Ë 250 Comments !
¸ Group of Experts meeting in Sept and Nov 2001

¸ PDG meeting in January 2003

• Stage 4: Published in Pharmeuropa 15.3

Ë About 150 Comments on 76 topics !
¸ Group of Experts meeting in May 2004

� Waiting for results of discussion in the next PDG meeting
November 2004

• Stage 5: Consensus and balance of compromises
between EP, USP & JP
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MICROBIAL EXAMINATION OF NON-STERILE
PRODUCTS Major changes
Definition of TAMC and TYMC

Present situation
ÿ The bacterial count  = average number of colony-

forming units found on agar medium!B (casein soya bean
digest agar).

ÿ The fungal count = average number of colony-forming
units on agar medium!C (Sabouraud dextrose agar
with antibiotic).

•  The total viable aerobic count is
‚ bacterial count + fungal count
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MICROBIAL EXAMINATION OF NON-STERILE
PRODUCTS Major changes

Definition of TAMC and TYMC:

Harmonisation:

∅  Total aerobic microbial count (TAMC) =
¸ number of CFU found on agar medium!B (casein soya bean digest

agar)

¸colonies of bacteria and fungi are detected on this medium.

∅  Total combined yeasts/mould count (TYMC) =
¸number of CFU found on agar medium!C (Sabouraud dextrose

agar without antibiotic)

¸if colonies of bacteria are detected on this medium, they are
counted as part of TYMC.
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MICROBIAL EXAMINATION OF NON-STERILE
PRODUCTS Major changes

Interpretation of limits:

Present situation
• When a limit is prescribed in a monograph it is

interpreted as follows:

– 102 micro-organisms:
‡     maximum acceptable limit: 5!x!102,

– 103 micro-organisms:
‡   maximum acceptable limit: 5!x!103, and so forth.

∅ The factor of 5 takes account of the precision of the method

SGD/EDQM conference: Quality on the move.4-6 Octobre 2004, Budapest,  Hungary

MICROBIAL EXAMINATION OF NON-STERILE
PRODUCTS Major changes

Interpretation of limits

Harmonisation
– When a criterion for microbiological quality is

prescribed it is interpreted as follows:
• 101 micro-organisms: maximum acceptable count: 20,

• 102 micro-organisms: maximum acceptable count: 200,

• 103 micro-organisms: maximum acceptable count: 2000,

and so forth.

• = Major change  for  EP/USP/JP
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MICROBIAL EXAMINATION OF NON-STERILE
PRODUCTS Major changes

• Growth promotion section expanded:
– Which micro-organism on which medium

– Criteria for liquid media

– Verification of
• nutritive,

• selective

• indicative properties of media
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MICROBIAL EXAMINATION OF NON-STERILE
PRODUCTS Other changes

•  Test for Candida albicans
–   Same conditions as in “Microbial enumeration tests”,

Sabouraud dextrose agar

•  Use of alternative media
–  Not allowed

• These methods should be considered as
REFERENCE methods

• New media for some specified micro-organisms
• Rappaport-Vassilliadis (enrichment broth for Salmonella)

• R2A for water testing
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MICROBIAL EXAMINATION OF NON-STERILE
PRODUCTS Other changes

• Preparation of test strains:  More flexibility
– Use of commercial strains

– Solid/liquid media

– Stable spore suspensions

• Sample size for test for specified micro-
organisms

– 1 g or mL for all
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MICROBIAL LIMITS  FOR NON-STERILE DOSAGE
FORMS (Chapter 5.1.4)

• Stage 3: Publication in Pharmeuropa 13.4 (Oct
2001)
¸  Group of Experts meeting in Sept 2002

¸  PDG meeting in January 2003

• Stage 4: Publication in Pharmeuropa 15.3
¸  Group of Experts meeting in May 2004

� Waiting for results of discussion in the next PDG
meeting  ‡ November 2004

• Stage 5: Consensus between EP, USP & JP
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MICROBIAL LIMITS  FOR NON-STERILE DOSAGE
FORMS (Chapter 5.1.4)
 Major changes

• New title of chapter: “Microbiological quality of
non-sterile pharmaceutical products”

• Deletion of decision tree for selection of
objectionable micro-organisms
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MICROBIAL LIMITS  FOR NON-STERILE DOSAGE
FORMS (Chapter 5.1.4)
 Other changes

• Microbial limits

∅   Criteria for microbiological quality

• Criteria for TYMC have been added

• Oral use:
≠  liquid / solid
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MICROBIAL LIMITS  FOR NON-STERILE DOSAGE
FORMS (Chapter 5.1.4)
 Other changes

• Herbal drugs:
∅excluded

• Non-sterile substances for Pharmaceutical use:
∅  included
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From Pharmacopoeia point of
view
• Necessary  to obtain consensus between

Pharmacopoeias  to have international texts.
– Texts where harmonisation failed as

«!effectiveness of microbiological protection!»
lead to difficulties of interpretation from 1
country to another one.

• Even if many years and numerous meetings where
necessary to obtain a text acceptable by the 3
Pharmacopoeias;
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From pharmaceutical user point
of view
• 1 method available worldwide.

– Even
•  if new validations will be necessary to implement

the method in the laboratory
• If many new documents should be issued
• If specification is going to change.
¸  transition period of 5 years

– 1 method to compare with alternative methods
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The Future ?
Alternative (rapid)  microbiological methods

•  EP Expert Group:
ÿ  1st meeting on 21 October 2003
ÿ  last meeting on April 2004
∅  text published in Pharmeuropa 16.4 (October 2004) for consultation

¸  Description of commercially available methods
¸ Application for microbiological controls
¸ Help for validation

2.6.12 & 2.6.13 chapters are the reference methods
¸ in case of dispute
¸  basis for the comparison of the alternative methods
≠  batch release methods
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Professor Stephen Denyer

The Welsh School of Pharmacy

Cardiff University

Innovative microbiological methods:
update on European Pharmacopoeia

activities

European Directorate for the
Quality of Medicines (EDQM)

Working Party for Modern Microbiological Methods

Peter Castle (Chairman)

Emmanuelle Charton (PhEur Secretariat)

Group of experts

Stephen Denyer – Welsh School of Pharmacy

Marcel Goverde - Roche

Sylvie Guyomard – Aventis-Pharma

Klaus Harberer - Compliance

Bob Johnson – Pliva Pharmaceutics

Bruce Marsden – Novo-Nordisk

Graziella Orefici – Instituto Superiore di Sanita

Geert Verdonte - Organon

Classification of RMMa

l  Growth-based methods
- detectable signal usually achieved by a period of
  subculture

l  Direct measurement
- individual cells differentiated and visualised

l  Cell components
- phenotypic expression or genotypic presence of cell

   components offers an indirect measure of microbial
   presence

(a) Rapid microbiological methods; favoured term now ‘alternative
      microbiological methods’
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Types of microbiological test

Detection

- qualitative tests to determine whether any viable
micro-organisms (general or specific) are present

- quantitative tests for the enumeration of 
micro-organisms

Identification

- used to demonstrate absence of specific micro-

        organisms; classically biochemical and

        morphological, now incorporating compositional

        analysis

Technology review:
growth-based technologies

   Technology PDA EP

ATP bioluminescence    +  +

Gaseous change       +            +

Electrochemical       +  +

Biochemical assays       +                       (a)

Microcalorimetry       –  +

Turbidimetry    –  +

Phage-based    –  +

 (a) classified as cell components (phenotypic)

Technology review:
direct measurementa

      Technology PDA EP

Solid phase cytometry      +  +

Flow cytometry      +            +

Direct epifluorescent      +  +
filtration technique (DEFT)                       

(a) EP terminology; PDA uses ‘viability based’
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Technology review:
cell components (phenotypic)a

    Technology PDA EP

Immunological methods      +  +

Fatty acid profiles        +            +

Mass spectrometry         +  +

Fourier-transform      –                        +
infrared spectroscopy     

Biochemical assays    (b)     +

Limulus test      +  –

(a) EP terminology; PDA uses ‘artifact-based’
(b) Classified as growth-based technology

Technology review:
cell components (genotypic)a

      Technology PDA EP

Nucleic acid probe        +  +

PCR      +            +

16S rRNA target      +  +

Ribotyping/genetic    +  +
fingerprinting                       

(a) EP terminology; PDA uses ‘nucleic acid-based’

European Pharmacopoeia on RMM

l Informational chapter to be used in the process of
choosing an RMM as a supplement/alternative to
conventional methods 

l Encourage use of modern microbiological methods
where this can lead to cost-effective microbiological
control and QA 

l To give guidance in the process of validating the
chosen method
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Some critical considerations
in the adoption of RMM

• Rapidity • Interfering factors/inhibitors

• Sensitivity (analyte concentration)  • Cross-contamination

• Broad spectrum (general       • Spore/fungal detection

   applicability)

• Specificity • Culture purity

• Viability assessment       • Information database

• Compatibility with product

Validation requirements for RMM

Requirement Identification Detection     Enumeration

Accuracy +        +          +  

Precision +        +          +

Specificity           +          +

Limits        +          +

Linearity          +

Range          +

Robustness     +        +          +

Exemplar technologies

• ATP bioluminescence [D]

• Cytometry – fluorescent labelling and image analysis [D]

• Nucleic acid amplification [D,I]

• Gas chromatography – fatty acid analysis [I]

[D], detection; [I], identification
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Principles of ATP bioluminescence

  Basis

 l Release of microbial ATP

 l Reaction of ATP with luciferase 
    enzyme and emission of light

 Detection

 l Luminometric analysis

 l Membrane filter capture and MPN 
    analysis increases sensitivity

Current performance of ATP
bioluminescence

Assay feature          Performance

Rapidity 30 min - 24h

Sensitivity (cfu) 100 - 1

Broad spectrum +

Specificity -

Viability assessment +

Exemplar technologies

• ATP bioluminescence [D]

• Cytometry – fluorescent labelling and image analysis [D]

• Nucleic acid amplification [D,I]

• Gas chromatography – fatty acid analysis [I]

[D], detection; [I], identification
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Principles of fluorescent labelling assay

Basis

 l  Usually collection of contaminants on
 membrane filter

 l  Stain microorganisms using a 
     viability- indicating fluorophore

Detection

 l  Epifluorescent microscopy

 l  Laser scanning to induce fluorophore
 excitation

 l  Discriminatory image analysis

Current performance of fluorescent
labelling assay

Assay feature Performance

Rapidity c2h

Sensitivity (cfu) 1 - 200

Broad spectrum +

Specificity -

Viability assessment +

Exemplar technologies

• ATP bioluminescence [D]

• Cytometry – fluorescent labelling and image analysis [D]

• Nucleic acid amplification [D,I]

• Gas chromatography – fatty acid analysis [I]

[D], detection; [I], identification
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Principles of nucleic acid amplification assay

Basis

 l Release of microbial DNA (or RNA)
following cell lysis/extraction

 l Concentration of nucleotides

 l Amplification between primers (2-10
million fold)

 l Primers derived from a cloned DNA
sequence from target microorganism
(or genus)

Detection

 l Scored by agarose gel electrophoresis
and staining

 l Fluorescent probe-target 
hybridization

Nucleic acid amplification techniques

 l  Qualitative (end-point) PCR

 l  Quantitative real-time PCR

 l  Reverse transcription real-time PCR

 l  Ribosomal rDNA amplification and sequencing

 

Performance of nucleic acid
amplification assay

Assay feature Performance

Rapidity 1h - 24h

Sensitivity (cfu) 0.1

Broad spectrum -

Specificity +

Viability assessment -
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Exemplar technologies

• ATP bioluminescence [D]

• Cytometry – fluorescent labelling and image analysis [D]

• Nucleic acid amplification [D,I]

• Gas chromatography – fatty acid analysis [I]

[D], detection; [I], identification

Principles of gas chromatographic
analysis

  Basis

 l Subculture isolate

 l Multistage extraction of highly 
     conserved cellular fatty acids

 Detection

 l Automated GC analysing c.300 fatty
     acid methyl esters (C9-C20)

 l Reference to database and 
     comparative analysis

Current performance of gas
chromatography

Assay feature Performance

Rapidity NA

Sensitivity (cfu) c108

Broad spectrum (+)

Specificity +

Viability assessment +
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Future trends in rapid methods

l  Immunoaffinity (magnetic) capture -  target concentration
-  biosensor activation

l  Advances in laser scanning -  DNA fluorescent probes
-  immunofluorescent probes

l  Adenylate kinase and ATP amplification

l  Combining/overlapping technologies -  phage amplification/lysis

l  Real-time detection of PCR products -  homogenous fluorescent 
detection system

-  full automation


